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1 

luIH^«co±ic d r- : S'^°>'^fI*i: ^ >9 9 IW&k* 

t, 
i, 

trie* * v- * t mmmmm<o± tcjga $ ttitw mmm 
mmTumM<vffim=i >9 9 msoic^ frffi«iaji» 

t, 

mtmmm<o±.i,zwtm,£tt?z* \ ? & tssis t , 30 

<75 ± tcJgjS; § ft fcflfjf E * * ■>< v * m O 3i#«fr SI i: , 

ttriE^f -> 9 m <r>m& «#R<&-f?* o r , itrie^ 
/< -> * © ±»*« t * *-r & £ t * #® t -t h 

it, 

Mum 1 **RO±K|**fltil*»J«i-4lSi:, 
mf Elf f#l<o± K * 2 »1I * j&S-r a xfi t , 

tuie# 2 j'-iv#'u+^'>^ <o±fEm 

JlSt, tMa_fc««** ?.flHLTv»4* 

i*-c«rffi»*#it* ii* was Jit-X7f> ^1- £ x« 
t, 

Mi z±.mmmR xr w 1 e» ± * » a 



2 

x^f-v^tSi t l*i "9 fuffl* f<*y9m coif 

^ 2 9 £Ji v>T iff 15^ 1 imnsr J- 5- f- v y-f & i 
t K J: 15 Hf IE* -v -> 9 <nTWW& £ MJtZ-f 2> IS t £ 

litis] tifMo±*i:«i*istsi 

St, 

iijlE*fe31R<0±K* 1 *«lR*^'t*iefc. 
ttrlE* 2 *«]£ £ /< 9 - - > 9~ LT + 9 <D±UM 

-> * ffl commas *?->*M-i&-f2> is t . 

[0 0 0 1 ] 

#1- & ¥ jffrngs ^ <o M^t^tt t- p-r * o 

[0 0 0 2] 

T , 3iiS«#^ff mt* * 'J ( F e R A M) TOSft 
TV>i. F e R AMIifii h ? V i^X ? t Stl#* t 

[0 0 0 3] 3iitm# d r J r^°v^*«*-r*3iii«'f* ; ^ 
14, f-^vatS'^avSMft (PZT) , UK-yPZT 
(PLZT) ffflPZTMft^ SrBi2Ta209 
(SBT, YD , S r B i 2 (T a, Nb) 2 0 9 (SB 
TN, YZ) f«B i S^Wa-ft^W^* 5 * "9 , ^ 

MOCVDfe 

[0004] at, a»**Rti, TSsmffix^T*^ 

[0 0 0 5] TSB**S. iy f ±«*«0«-JR- 1 LTJ±, 7" 
(Pt) tfflv>iO#-|lttT*So L^L, ± 

^^/<-> 9 <Dfrm.&&<D t^T 'J iJ --X*-k% < -e 
g*4 4f03fi|jft* f *4R1B, JfcSMMfcWR^ifc, 
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v^TSi, 0g*.tfl998#f* (590) j£W29a-K-4 KfB«** 

2fe ft o 

[0006] i <D J: 9 & P t ±«»K©n«jftSrl!f*-t 
ftfcl&K, I r O2* S r R u 03 ( S R O) ta t' <nW.it 

*m*t * m ^tz \:tmm.<r>r^mrt>tix^i> 0 i r o 

SIF 2000, 12th International Symposium on Integrat 
ed Ferroelectrics Nop.OnClcffift^&fto ttz, SR 
Oi •) 45±31S?-IV^ £ t {Z-o^Xit, #!JxJfl9 
99^# (600) I&%2p-A-6^fE«^**o iOiiC, 
JiSSIE® £ Ir0 2 ^SRO<7)J:o **Wte*ffcW*m 

[0 0 0 7] ti^T, 3i>»m#*f±. M7C#B*U # 

ft D z-otztb, !SlMi*f t4S»$**v 5 J:o 

tfK. Kushida~A., J. Appl.Phys,. 85, 1069, 1999 IC 
(±. ±«m«±K»*$llfcPbOilKJ:or±«m* 

[0 0 0 8] t tz . #IH&3 1 5 7 7 3 4 ^$gT-(i, 
SMI*#* kWWWMfitfcOHUcT i O^OR 

[0 0 0 9] ±I2L^*ft-eti, wTfi-fc, ±g|SmS. 
^^^°->^ffl5iltm#KS.t^P t Ta5m**W<*:K9'f 

[0 0 10] 

*3&JftLfc&, old, PtT«Ii*K5^i?f> 
^ici »)J&j£L*:&Kj£BiS*ifto ±SBm* 

ze>ui?Ahmi-?A?KLxmmm 

#K * K 9 >f * ^ v ^ l r * -y ^ 5/ i' ffl a wmfltll t 
-1ft t #, t-^-iyfv^CTi<OPt TdKHH 
? J- f - > ^ $ tLT, uy^F RcOTSOf* 

[0 0 1 1 ] MKIi, ^IS©P t 8 £ F 5 -f xvf 
>^LTP tT§i$m«£I^S;-f ftlff K&^-ck. x/t 



4 

[0 0 12] P t l±, «x.li\ Y. shimamoto, APL, 70 
(23), 3096. 1997 tc|B«§ttTV^ J: ? 
X £ fl- « L T * m 4 * > * f§ £. $ * ft M jfcfMi ^ * L T 
v>ft 0 z:<Dtzi6, P t ^fBSS^* -v^-fv^fflSilS* 

ft = £ -f * y k t *) mmm^mtmyt $ 

io Cft„ **St*l»ihil*»J«LfclftK*v>r«», 
2^-rft«^tri±, P tOtWKflffflKJ: «)»*K**-f 

'I) O 

[0 0 13] *«W!liJBU:OM«jftt*«*Tl!lft$itfc 

ft»« (flitfPt) tf*hffiW«***'<->*fli5ISSW 
#»Kit»#*L&v»j; -5 CLt, * >4 if J: 

ft * * v ^ ffl 9fe »«#M«#t4*Mfc * BSikf ft £ t 

20 •c§ft^^«(D«jg^®.o f *s#^«^*tt-rft 

[0014] 

[!SS4»^1-ft/c*<0#il] ±l2P B ^S*»^1-ftf- 

i*iR*»)«tsifit, ttriB^i*mMo±i-ifm 

fltR*»*i-*X«i:, lfrlBif«#:SI<7)±ic^2 til 
* 4 XII t , mri5^ 2 ^-^--V^LT 

t i V) ttrfB^ y ^ m <r>mw&^ ?-y* mj&-t ft 

lit, *2v*$'*fflv>Tit&E*l*miR*x?'* L v 
miici >)mfB^ + /<->^oTffi«S*®j*i- ft 

[0 0 15] mraLfeJ:dtc. * J r/* : y?*Mj£1rZ> 
-x 7 f V ^^CTft^TSCtS^ib P t ?x 

-Tfti itc^ft 0 

[0016] p t itmrnftm l, #55-^ nmm-th 

50 itr-7K*'1'^> ; fci:^fl*§-*ft^*, ^t-V/n-v^O 
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iSlS-e, ±^mM^ a r^^^9mMWM#-MiZT t 
[0 0 17] Jft^-y^«ISt% ± 

sb*«* * */<i/*m a&»m#R \z ? t a*ks#* l 4 

ISf> T*^T§Rmffit P t Jlla s gai-t-£ 

li!r^CJl-;>^y^£lh*!>, -toa, »llt*Ro*Ri t » 

P t Jilt 4r J.y^>^LTTSR«S*^fifci"4o 

[ooi8] citti "?> awmflw©?* 

(fllxJfP t K) (DX7f>mC Pt^'^i 

y^v^ft-cjgHtcfit/ffc.fc t trfe, i£»ijfelt)M_h 
ic#*-f tic&& 0 S£oT, P t t^fctt^ 
ttLt*H , t>4 fj&*5&£ Ltk ** >f * > 
MltRKiJ: •) -7*n ? ? gfu * *W 9 m&mmfaMft 

[ooi9] itz, ±EHW *»w«± 

i&t A, ft^SS 1 SmKi t)M*^v^ 

(DTMmm t „ HtfETfRms«o±^iuis^ •* ? fi« 
ttfrlBn ? h««t fc-s-A/f^js s fifclME* ■* /< 

tcffM s fitzm mmmm t „ wuTunm<vMs&^ > 9 
9 Hf«<ojiic, mmmfBmmm^hmmmm^mKW 

[0 0 2 0] Jf^im* J; *Ui\ Tffi9M<0=iy9 9 Yffi. 

*_LiC|l0P$:MS o 

[0 0 2 1 ] Z<T)fztb, T^m«(7)±ffifilJlcj3V^rf±. 
*-)Vft<D&m77 9 , frtb*.*ti t W:1».2ttz>it>&. ^ 
[0 0 2 2] 4fc, ±&»H* #5&93I4 



6 

m t > mtmmm<o±i l z^m^n.tz^^^^ 9 coram 

St, mffBTasmS^iiuiB^^v* 

^titsnistii:, tufB^Pft^itiBTSsmst 
-> * ffl og£»m#)R t . tua* -v v 9 m<r>*&mw&w. 

io [0 0 2 3] *§P^ic4tUi\ T«Umffi* s > Ta$mffi<0 
* * /< v * * lit « §1353- K JtJfe-f 4 awW* H P S tL 

tcjsv^-c, £«-f -&gB53-ti, *\>*=y9m 

©ttfk*»l»jh5ii*o 
20 [0 0 2 4] ISo-C, TSK««* < «x.(ifP tfrhZZWs 
Ttott<D±M&fr%.V c mWlzi3\i*X > P t 

[0 0 2 5] 

[0 0 2 6] 1. *«»9!#«>P* (WD 
UraLfci^C, 3ASt«fr«±**^J: ^Ifc-t&i:^ 
so iticjpx.. P tli^^iriS-iLtif-f 

mmm^^^^9iMm-ti>i:mz}d^r, p 
t T«p*«o p t tft^nmRiF&nmfcmtzitmLtz 

[0 0 2 7] HI (a) 14, 9 

is 33 »t & ±a«s * mm u fcife©*!^ * nam 
mm, hi (b) t±a«tm#*^^<->^<oj^iaxaK* 
»t * ass txyfvm ^ * *+»fl-wis 

Bl, HI (c) I4H1 (b) 01/?^Htl*Utl 

[0 0 2 8] S*0 ^-^v^KOSiWSrff^do f 
f, HI (a) CSti^t:, (^18*) 

tI102, 3*»*frRi: LTCOP ZTltl 0 4 a SET 

±mmmt^i > i r o 2 Bi^js;KL, mv^-c. i r 02m 

OffifcU* K7^fX7f '/^"tSC tic 4 "9 I r 02± 

[0 0 2 9] ->fcv^T% HI (b) iCTrrf 4 I r O 

so 2±SBm*I 1 0 6 RC/P ZTU 0 4 a JtiCj^co l^i? 
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^Ml 1 0t/^-->^U iOl/y^Ml 1 0 
^vx^iCltP ZTJRl 04a^F7-fx 7 f>n 
ttc J: !)*t/^^IPZ Tl 10 4 *»J«Lfco 
[0 0 3 0] IWHEHcfrf J: "5 PZTll 

0 4 a * F^-f x^f ^/^f^S^^ FJr^iO^-^- 
^-y^-y if iff* v <&W&$> £ <OX\ Ti&coP tllO 

fflPZTH04 aO/^->«Ii:P t 1 0 8##f 

[0 0 3 1 ] #CV>T% Hi ( c) J: ^ fc. HI 

(b) Ol/yXMl 1 0 ^if7°7X-7i;j: 5 7 7 v 
>^LTR*Lfco £<Dfc§. l/y^Hll04^ 
atffifcttfcLfcP t 10 811, I'vJ* Ml 1 0 
L"C*»*SfL"r^ IrO2±»ttl0 6St) f * + 

/^v^fflp ztii 0 4 <o»ffiBtcj!H¥i-*ci t \z% 

'l) o 

[0 0 3 2 ] icOJid^LT. P til 0 2 _hfc**A« 
y^fflPZTH04MIr 0 2 ±§Emffil 0 6 

lt>7>2T1t Ptll02±i; 5 0 X 5 0 //m(O 
PZTll 04(0/^->«fi?tt> :<7)ii:i 
X 2 ^ m<0 I r 02±SBHSl 0 6^^->7l^« 
I rO 2 ±ff«M0ft»0fftt« 



*li5 0 X 5 0^mOI r 1 0 6 4V**- > 

«^Htv^ 0 ££\ PtSl021(:iX2/im 
OP Z Tl 1 0 4 <DJ*jr — >T W 5 0 x 5 0 // m<7) 
PZTll 0 4 0/^->^^cDftffi^»fflLTff^$ 

[0 0 3 3] ffi:0|El^^^ *OIgt, I 

rO2±SEmSl0 6. ^rt^y^IPZTH04fi 

^^tatptiio 2 3&*K^>f -x^f-v^Sft-rafi 
p t 1 o 8 & I r o 2 ±sii i o 6 jtt^- 

A'y^fflPZTU 0 4 0lffi»:#iLtSltl)o 
[0 0 3 4] *«*ftXV»*OKWSr«4do 
lf\ *m^>7 P ;V2 CO I rO2±»ltl0 6Xli + 
t^y^IPZTll 0 4±i:ffftt^P t fcifOTcSf 
^AE S (Auger Electron Spectroscopy) tt&Cj; 
tft/Co * 1 l«it>7>2(7) I r 02±^m*lO* 
Mi AE S iCj: 0^*f tfcie*tfttO, *2iHI^ 
t>^2^PZ Tl^SI^AE S J: ^)ML/:i 

[0 0 3 5] 
»1] 







I r 


P b 


P t 






81 


9 


4 






74 


15 


11 






74 


16 


10 


mSkV>7)l2 a 


SQanQ/l*— 


64 


18 


17 


$Ok*>7)V2 a 




56 


21 


23 






58 


20 


22 



[0 0 3 6] 



[*2] 







P b 


Z r 


T i 


O 


P t 






24 


1 7 


6 


43 


10 


7)1, 2 




25 


13 


7 


40 


9 




1X2/2 mA? — >7!/-f(0>KI^- > 


26 


14 


7 


40 


8 






29 


19 


7 


39 


7 


mm-v>zf)\s2 a 




29 


14 


5 


35 


9 


>^)\> 2 a 




28 


14 


7 


36 


8 



[0 0 3 7] ^lfCiti:^;, IrO 2 XfBm«10 40 
6<7)SIi:^V^I^ 5 0 /i mn<O/N°^->rtC0Pr 1 *fB 
XtF 1 X 2 /i m^/^ - > T 

/^->tP t tfWtmZtl, lx2/imW->7l/ 
t>0*«fc«*S*Ufc I r 02±»Bm*l 0 6 

[0 0 3 8] r<7)lX2 jU m^^->71/>frtO-5 
*>. «fc ^Ptll02 Ogttffi* 

I r 02±««*1 0 6 0aEffifctt3*+*«to#*£o 50 



<Ds<?~->TUJlft£ P t 0#*M^^vMfSfp]^lS 

[0 0 3 9] P b#^ffi**LTV>£OI±, IrO 

t^t-A-x^f y^i:Ti^P ZTII o 4^o 
P b -yjr^y^yjrZ ftX I r 02±flSmffi 1 0 

6 ±\ZttMLtzfz&X&Z>o Sfc. I r^ffi£*iTV> 
£CDte. IrO2±SlI106@t^Ir«^ti 
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[0040] ttz, ^kzm-ttd^ ****s9mv 

ZTI1 0 4OSI[:^tk 5 0,umncO/^-> 
RcD^S^ 1X2/1 - > 7 l^f ftO WflSS 

[0 0 4 1 ] ft*\ P b. Z r . T i ftlTO#lftlU3*l 
[0 0 4 2] fESfc* > 7A> 1 Rtf*!** > ^ 2 

«Lfc 0 ft*, mm-y-y-ffri, 2-ett, pztiio 

OWRTA*i^tLt^0> ifc. I r 02±S1I 

i o 6OTgj«**tfc«^, »*3Wi«+-c6 5 om 

[0043] in 2 ttHK* > i RtfUlfc* > 2 
(7) (^*m#s (q s w) c c 

m-2) ) iiOB#H^tt*^-t-*>0. B3«it>7° 
;V2 <D**T^-^^0^@-~m#^^x , J vx#tt*r 

[0 0 4 4] EI 2 tc^i" J: d tr. Hes-^ > 701/ 1 ( I r 

02±m>mmwmm <D±mmmi 0 6 4:ts&**i 0 

2t<D?MK±3 V<D^)V^m&^WMLXm& ■ 
Qim^fctZZ^ 3£SI«te*^v*tf> ( (Qsw) 
/^C cm-2) mti*l 0fl«flC*T»I«»-3e**« 

[0 0 4 5] — > -7°;V 2 (5il§m#M^i ? 

V^ft) K*\^-Cti. ( (Qsw) / fx C cm~2) >ft 

^\ 3V<7)/^lffi*10m 1 Sfl-ldfiPiPLfc* 

i3v>T+S-^Sg&Ii^l ttft i: 
[0046] ^(DXilZ^ 01 (c) <£ d K> I 

r 02±«5*S1 0 6S^^^>^PZTll 0 4 
0±KP t 1 0 8« Ltv^Sit>7>2 
T~~;v£ffi1-£:. Ptl08W*Ltv^v^Rt 

#«Kt£lfe1- * - 1 K * D * * * co^l#f4^*Mb 

[0047] &TKmmir&^§&m&minmMMo¥ 
[0048] 2 . mi commo^m 
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11 4 -mi 4 i»t i^i i »f 

Jt*i***i"BfMH"C*So ft*. *H*3&SRo#*# 
gf^: UFe RAM*«K*tfT»Wi-£o 
[0 0 4 9] £T\ H4 U*"f»fffifllit4r»&4t?OX 

[0 0 5 0] @4i:^fi:M:, plv^> (** 
#:) mKl Oili^ LOCOS (Local Oxidation of 

Silicon) 1 SrWRWfc** 

i~£ c JR^«*»K1 1 t LTSTI (Shallow Trench 
io Isolation) LX 6 <£v> 0 «V*T, v'J3>l«l 

fl^»»t*«»*:*ALt, p^jl^I 2 aXtfn* 
x;H2b*Mt^c ft*. H4 tciigltv^^^ 
«jaHtt««2-ettCMOSS:»J«i-&fc»*-p , > 

[0 0 5 1 ] > 'J 3 >mSL 1 0 OSttflitftffi 

20 [0 0 5 2 ] &V>T% y^>ifiioo±i^W:r 

^ftti;/^-^>^tr^ MS 1 3 a - 1 3 

cRmmi 4 a o ft*. mh 3 a- 

1 3 c^W^T^iWT^y^vl^^:* 0 

[0 0 5 3] ^ j e , J-fe^»l"C«±. lo^p^xJH 

2 alt:ii2o(7)^ hm*l 1 3a, 13 b«?iJi:E 
30 JtSfu ^-tt^cor- Mil 3 a. 13bli7-K* 

[0 0 5 4] >k^x^ *^V^)HMMA iz&^x, 
Mil 3 a, 13 booMfl^p ^^^1 2 aft^nl 
TfWk'&'i t>SAlt> nft^VMOSF7>v7 
9<T>V-*- FM>t44 nM^*B%l£*^Siai 5 a 

t»*i-&o itLtni*^ Sia[iimiiit2cop 

MflOn^-x;wi 2 b CpI^ftftS:^ t>SALT, 
40 p ^ ^ ^ jVM OS^77y7^V-X' K V 4 > t ft 

[0 0 5 5] *<0«K, v U 3 1 0 O^ffifcC** 

mm 1 3 a - 1 3 c aOTEH 1 4 OW««*^«*»* 
mi 6 t USto It, WiifCVD 

Mt**t*««) tti:^Sftv^> (S i 0 2 ) m 

so [0056] zhK, y-v mm l 3 a, I 3 b <h#jJli 
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A1r&ZtK£*), nl«»tt«15a^LDD 
«Wftf»l 5aUDDiSi:tl)o S2 

[0 0 5 7] tl±OXS^J: *K p^x;H2ai:iiy 
-fltl3a, 13btLDDtlOnl^ttf 
11 5a &*t"<£> 2 00MO SI>7>yX^Th T 2 
«i$a^ 0 tfc. n^x;H2bi:iiy-MIl 
3 c ^LDDSitcOpS^Mt/teftH 1 5 b*^r-f£M 
OS F7>yX^T3 ft & 0 

[0 0 5 8] &V>T\ MO S h 7>y^^l9 
It Lt»2 0 0 nmOSJOSifty V 3 > (SiO 
N) II:7 0 7XyCVDSI:J; *9 y'J 0 co^ 

o TEOSfX^ffiv^7°7X7 
CVDftia »K *1<0IHI6II1 7 LTRH 1 . 

0 ju mgJKOgMfcvV n > (Si0 2 ) I**A-I3 

to o 5 9] «nv*t\ ii^iwn 7<ommm 

fc. 11^)1^111 7 0Jtffl*ft¥tt«*W« (C 
MP) ffi^ci: ^ffiftt^o 
[0 0 6 0] ?fcfc % i5^tii^Mt^>lt(7)X 

[0 0 6 1 ] 05 £^i"J: ? if\ 7t 
7>ftti:J: 0.*a-R3 if liflftSU 7*/<*- 
^>^Lt, ^aMtt*15a s 1 5 bKPjai-& 
»$tf>3 V** h ^ - ;H 7 a - 1 7 d EH 1 4 \Z 

wmir&m%WT*-)i> 1 7 e ^^■ttmmi <omm 
mmmi 7i:iit^ 0 mi<Dmmmmmi i 

±mt*-)\'l 7 a - 1 7 ertffitwJKJ¥2 OnmOTi 
v) ItBliiJBIff 5 0 nmOT i N (-^^>^>f h 

CVDftia^ynr^ (W) ^TiN MB 
AlKJSl&It&o iftH J: *K ny^f*~;H7a- 

1 7 cu tfr*-;v i 7 ertK* >*ta«a*a 

[0 0 6 2] »1 <7>Br a 1*6#Kl 7±H**«a 

t*i-C^>^f>^ TiNSIMTill^C 
MP fete i: iHi:J:^-;H7a-17 
erttw^Sfttf:-?-* mt?-? >JK2Stir^ 
>RHU %fi?ti%W&.-? : 7 ^18a-18etU« 

[0063] ^*'J-fe ;Hf it lOlo(0p^x)H 2 a 
IZ&\,>X 2~?<DY- MSI 3 a, 13b Hjfetft* n 

m^m^nmm 1 5 a ±<om 1 ^smi*^ ^ 1 8 a 
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WMt^^y muc»«Sft, SS>K. 3*^ 

ft&o EJUtfcJ:»K H5»c*irflljSofcO#»feit*o 
[0 0 6 4] #:V*~C\ EI 6 X o z/9> bT> 

^^7ifflv^77XvCVDSt:J:^ »1<0»WM6 

111 7±t3gmtt7 0 ^^l 8 a - 1 8 e(7)±i:S i O 
N 121^120 nraO|^:Mt^c - 
OS i O Nl 2 1 lis «ttt7"7^1 8a-18eOS 

1 5 0 nmOS i O2M2 2 £ S i ONI2 1 Jtfcjgjft 
^£0 S i 02^2 2 «±. Hi OJiM«i*Rl 7 
^OykOft A S: Hfjt-r * fc » K»« 5 it £ 0 

[0 0 6 5] S i ON12 1 > S i O2JH2 2 

[0 0 6 6] ^CV^T% 0 7 K^t* J: 9 * 
ffi&Ci: 0. ffiff 1 0-3 0 nm^fr/tlf 1 00- 
3 0 0 nm^7°7ft^S i O2JH2 2 JttDK^ffM 

20 itritiioi 1 iii^ist^o 

[0 0 6 7] 3fV*T. RF^<7 J: *K #11 <OM 

112 3 aO±^3S»**«|2 4at LT> fr/fy 
;l/n>^§& (PZT) RS^;t^Si;j; H00-3 
0 0 nm, M X. If 2 0 0 nmOf^WMt^o 

[0 0 6 8] ^7^*ttli, h t 

fcPZT*ffiv\ ftl^tLTAr^tfflv\ 1. 
OP a. RF/W- 1 KW&& 0 *J3. aif*fW#MJt 

V;V-"^";^Vis MOD (Metal Organic Deposit 
30 ion) ftXHMOCVD («iICVD) L 
TUv^o 4fc. 5filfm^M2 4 a^fii LTliP Z 
TO|i:, PLCSZT. PLZTOi^^ffiOPZT 
SWtfl-^ SrBi 2 Ta 2 0<K SrBi 2 (Ta. NbhO^f^BiStMf 

[0 0 6 9] m^X, 5fi»«#R2 4 a Oift&'ffcfcLHfc 
IT, WfM*TaS6 0 0 - 8 5 0lC, 3 0-1 

2 0 tB^ttt R T A (Rapid Thermal Anneal ing) £ 
frdo tajxJf. i&JK 7 5 0tt6 0W7^-H^ o 

40 [0 0 7 0] £0* -5 2 4'a«r«J«Lfc* 
-?-^)±t:«2 Oa*mSl2 5 a i: LtSft^f U 
( I r 02)1*^^°7 ^ffilwj: HOO- 3 0 0 nmO 
JJ^iCjgffi-t^o |2^)ill2 5atlt, S 

[0 0 7 1 ] 3fct^ 0 1 3S^@ 1 4 itBLii 1 ?), 
* 2 Olll 2 5a. 24a XVIU 1 ?>«1i 

I23at K^-T xyfv^: X *)m#V*9-->rL 

50 [0 0 7 2] (ll^t^y^MM) 013ii 



(8) 
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Mfc-fi&te. HI 3 (a) KTfi-ft 3 )^ Or, m7<D 

mm) mv>'*?-y*M&L, hm^^-y 

[0 0 7 3] ±.SBm®2 5<D'<?->1&l&fc£ 0 

^-^*S*tfc3iS£WWK2 4 a*Sffi^t6 
5 0°C, 6 0^ftt7^-iVL. £*UC J: 0 SfttIV 

[0 0 7 4] «v>t\ El 1 3 (b) K^-f <fc -5 fc. ±» 
m®2 5 2 4 a±K:^^v^ffl5£St1l 

11112 3 a (Ti/PtS) 3&»»aUftV«flC^ai 
Itm^l 24a^n>hn - ;vx 7 f - > h o «x. 
tf. »»*#«2 4 aO»»Rf*«2 0 0 n mO»fc\ 
5*0U¥# ? 3 0-5 0 nm8Ki:4Sitiyf V^t 
£ G r^)Xa^i3V>Tli. T*c0^1«m^2 3a (T 
i/Ptl) **£>P t ^^>^£ttT?(W 

[0 0 7 5] >k^^\ *>f U J: *) , Iff 

iim x. 2 0-50 nraOTJ^t (A 1 2O5) II 2 8 

(««*U*BS) «:±SB*ffi2 5Xtra»mfl«2 4 a± 
«Rt^o ft*. 7;Ktl2 8 ■Mb*" 
PZT3RW»X»*B i««*jtft^**t#ft^ 

[0 0 7 6] ^V>T% HI 3 (c) Kmi-X^K, Tfr 
JRSrv** LTTi^tl2 8 t3fi^*#R2 4 a 

#12 4 kfie 

[0 0 7 7] <r.co<h^. Bftfe^*— '*—- x ? ^->^£tr 
ft^^H* ? *^o-*e> HI (b) WISOJ:^;, T 
j£cOjj| 1 agm^2 3 a (Ti/Ptl) ^A^x^ 

ZoWt^X, PyXhl^f^Xvia^'ryV 
^UR*t4i, H13 (c) ±KT 
;i/^fl2 8±i:P t 2 3 b - £ Kft t) , ± 

§Bm®2 J r^ 0 v^ffl^lfm#H2 4 (0±twtiP 

t 2 3 b^ s lt^##Lftv> 0 

[0 0 7 8] *V*-C, T»**»ftffl^>^^^ bKO/* 
(/FBI*) ^7iHtl2 8S(i 5 llill2 3 
a (Ti/Ptl) ±i:i«U :oi/^Hi77 
^:lt«lfll2 3a (Ti/Ptl) tx^f> 
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J r UT«tt2 3tt4o JifBLfciei: 
PMIfc. ilil«2 3 a (Ti/Ptl) *<7)P t 

*-x??->^$*it\ ii:r;v^t!2 8±CP 

t 2 3 b &o 

[0 0 7 93 Ktv^r. »***#Hjrcrt-c«flE6 5 or 

~C6 0 ^BiDifti U^rt^>^ ffl3il§m#K 2 4 a ^1 
K*5Sc#i"^o i(7)j:^:Lt, ±§5S® 2 5 . 
y^ffllil#I2 4SlfT«W!2 3 K X lj 
^QtfqftRSfr&o fit, QK43V>-Ct;i. 
10 ±f|5m*2 5 OSffiffi^^v^fflSfi^Wtel^ 4 (O 
±ISWISO±Igi^ s T^Ul2 8 iaotSI 

[0080] ^rnm&m^&hm 1 o*^°v*o^j& 

^ftTNi. *1\ _t«B«*2 5«r«JftU ?fcv>T% 5itSf 
1#12 4 a * K7^X7f Ti&OlSl 
OSmil2 3 (Ti/Ptl) SmLftV^SJKtC^ 

& Q Jt»m«2 5SOTMH*I2 4 a^r;v 

^ t!2 8ttIt^o 
20 [0 0 8 1] ZtiKH 0> »»«#«2 4 atf)»*)BU* 

i:T*0*10iti2 3 (Ti/Ptl) 

i t Kft& 0 

[0 0 8 2] SIC *1 <7)a»mii2 3 (Ti/Ptl) 

feP t t7;^tR2 8 ±!<Z3£[zfiM~t & £ t left & Q 
[0 0 8 3] Sot, tztk., *4M*P t 2 3 b tctfftk 

[0 0 8 4] (^2<0^^/N°v^O^^ffi) H14li 

m 1 mmjfm * * 2 <o * ^ v ^ o^wu^m * m-t 

WWHT*or. BB1 4 (c) liH80I-I*ftI«)» 

112 5 SrJgjftL. -€-<0flL ?i«m^K2 4 a OWJg« 
^TWilOltl2 3a (Ti/Ptl) itUJt 
Sitxyfy^U ^v^\ 7)^tl2 8^M 
l> »v^r. ^l3gmBl2 3 a (Ti/Ptl) 
40 f >^LTTMS2 3 ti~2>ffi>M-?$>&o 

[0 0 8 5] % 2 <D* * ? (DT&J&'fiW*. tt\ 19 
iJ Lfcl l t ^ OMJS i St, 0 

13 (a) fc*i-*it*#*o -to*. HI 4 (a) *C 

X^ctt, ?i«m^l2 4 a^ K9>fx-;f>/U 
TiOilIll2 3a (Ti/Ptl) ^fffi^^ 

ffliilftII2 4 ^ist^o 

so [0 0 8 6] C^)^, tu^tTtrg] 1 (b) RXf (c) 
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123a (Ti/PtI) WPt«;t^iyf> 
^$ix-CSHlc?RO f «'9, -e<7)*S^ HI 4 (a) Ktf 

tii ±.m>WM2 5 & c-'-t- *?'^y?w &mn.&m 2 

4«lffiICP t 2 3 c /^ffi/Hc-ftif-tSo z\<D 
XStcisv^-cti. P t 2 3 c < 

i^c 3ii§m#K2 4 aoaacA'^Lftv^eaEtw* 

[0 0 8 7] ^v»-c, |h] C < H 1 4 ( b ) ^/T<t" ± ? 

^I»ISt#R 2 4 XWi 1 91M 2 3 a (Ti/Pt 
R) OXtC, if»Jilf2 0~5 0Bm©7;^ti 

2 8 mmmmm) *mm-tz>o 7*5ti2 8 

[0 0 8 8] 114 (c) Kf^-TXo^ TW 

U iOl/y^H^v^^CU, % 1 *tR2 3 a 
(Ti/Ptl) £ K7-f J. ^f-^^-t-^i tiz i r>, 

[0089] :otS, SI 1 jf«JH2 3 a (Ti/Pt 

K) f op t^jBHtJuaffcO, -e<osm, i-i 

ty^Xvia^TyyV^LtlStSi:, 114 
( c ) KTF-f J: 9 T^<i-m2 8±i:P t 2 3 d# 

RV* V >< v ? fflSilf m#§l 2 4 <0*ttl»A*^-C T * 5 
tI2 8 i:i3ttI?ftti/>l.o 
[0 0 9 0] *ltllC«Si2<0*i'A , ->^« 

yj-ffir-ii, r^5^-ss2 8 immfcm 

2 4a^TWiliIl2 3a (Ti/PtS) 

ffi-ta £ X- 1 x f- <y y°r- K7 -x- ? f- > ^ts«t\ * 

V s * t/5y?i 5i«m#:fli 2 4±i: ESH*»-f * „ 
[0 0 9 1] L*L, ^--^-j.^ ^v^o^tc^yffSc 
SPtoiii, *oi8o»i|:tR2 3a (Ti/P 
t K) <o K 9 -f J- ? f- > ^oig-ejfetfffc* P t co*ic 
it"** i: r „ oi lj v ilIH2 3 a 

(Ti/Pt it) a»t>JHtftfc<5> P t d9 h<Dtetk,¥i)* 
7^5tI2 8±iC#*-f ^>o 

[0 0 9 2] ZLOtzib, WMVtz^ 1 CD 3r /■? -> * 0}g 
BS:77fet|Wi#iC, g 1 g«lt2 3 a (Ti/Pt«) # 
f,»O t ftofcPt23c t*^«ttLttt«ftfflCJ: 

tl2 8t"/n7^Sfi^(7)t\ *ty?fflftffi2 

[0 0 9 3] Sfc, &2<73*-^v*O^Jfcfr$£-?{±, 
5tMm#B!2 4 a ^7N-~7^-y &£-^tf%;^<D 
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[0 0 9 4] £)ULOJ:-5»c, *HJfc®»C:*&£* 1 X»4 
S&2 co*^v ?cd^j£/j&UJ: ^jaSfLfc**^^ 

8 t ±»*8 2 SXIi+t^y^fflSflfri 2 4 iCDRG 
Kf±, Pt;Pi<»$Li^ XiiP t «fftS i: 

5, Pt k & o TtX^* if* P>7k*-f * V 3J»»± 

tl.ii:i:^iLt*tAy? »mfl«Ol$tt;*«#fM- 

io [0 0 9 5] ^mmMWJZ%i>m2 <n*\^5 

±asm*2 5 2 4 

±JcMH**LfcP t 2 3 c fcgfeiL&vi-cr^Sf-R 
2 8 *Wtb%-tZ> timing LtztiK P t 2 3 c 
SJ^nyy & ^tz -f t? X7 K i. *) gfc* L 7t 
fitters t!2 8 fMtiiti: LTUv> 0 
[0 0 9 6) F e R AMOSBS^&CDgftWcM 

o 

[0 0 9 7] £X±.(D X o 4I8l:frC^t^ 0 y^Q«:f 
T% B9t:^ti:M:> £KKS i 0 2 H^S0GI 

(^S i 02»i, TEOS^ifflv^^XvCVD 
ft &w X MfiS#3 9 0 °C. 7^7-^4 0 OWO^ 
fttv l J rr 1 0 OJifJJ^ffi^ 100-3 00nm 

Off*T»jRStL* 0 SOGK, TEOS11 

i:SOGi**8 0- 2 0 0 nmOJ¥$tcM*L^m 

30 [0 0 9 8] fit, 7*f J jV^77rSi;i:^2 
oSH*fi»IR2 6 ^7;^tl2 8 b i/if-->rL 
^■v/n°v^q<o±«b*«2 50li:n>^ h*- 
^2 6aWn o fOt, ilffl2 4l:WltI 

oo-65 ot:coSJK-e3 0-12 o^FelSn^t-^o 

[0 0 9 9] ^ClC. *2<^)1TO1I2 6, S i ONSI 
2 1, S iO2l22*7*h , JV^77>f^:J:0^ 
^_- > ^ LT> ^^eij^r^fi* 1 Oi2 0ilf47°7 
^1 8 bco±tcn>^^ h*-;i/2 6 bt»*U*2 
40 (Olltt7 0 7^1 8 b^Ifflmo fit, |20i 
TOll2 6±t3>^^h^-;V2 6a, 2 6 b 
IC. Kill 0 0 nmOT i NR«:^7 ^fi^CJ: 
-T^o icV^T. i NI^7^ h V V^7>fS-C 

tn>^^ f^-;V2 6 a, 2 6 bSrlltp^x^l 
2 a±Ofjl2 (D^W&.-f?? 1 8 b i: * -Y^v * ±8B« 
t2 5 t**^tt«*i-Sfc»<0«3fEjBl (n-^;vgs 
It) 2 7 il&tit-t&o 
[0 10 0] ^c^. m l 0 tz^-r J: d 

50 $TOIi^Iifl)o 
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[oioi] *t\ mmmm.2 i ^i2^tn«i2 

6<0±K> 7°7X-7CVDfet:J: ^TEOS1*200 
-4 0 0 nmO|M:»Sn o :OTEOSlli*3 

oBH«ytBi3 1 1 Lxmmzti&o 

[0 10 2] Wt^X, pt^U -fc^fPSl tC^3tt^SS 3 O 
«N!ttft]R3 l^t^T^S i 0N12 1 £X*y 

*K p^xiH 2 aO**fit^ilOilt47 0 7^1 
8 aOii:3>^ h*-;l-3 1 a«:Iit^tH 

jaanjj&^s 2 <o^mw&^y ^ 1 8 c - 1 8 e ± 

& rr > ^ ^ b * - ;u 3 1 c - 3 1 e ^Mt & o 
[0 10 3] ZbkZ, ^3<OSf^^K3 10±^> 
^^h*-^3 1 c-3 1 eOtliTiR, T i NE 
Al (TiV^^A) IS^T i Nlc0 4l*IMl 

*U-feJMW*l"Ctf? MI3 2 a fcfcfcfc. 
IfflM«2"CliSSS3 2 c-3 2 e^Mt^o - 
tLh<D\£y hH3 2 a. Bfilt 3 2 c - 3 2 e ld\ —Si 

[0 10 4] ^ * I? -fe ;l^g:W 1 hg3 2 a 

g&fflJt 2 OBBII3 2 c - 3 2 e te#*mi4*7^ ^ 1 8 c 
- 1 8 e izmWtZti&o 

[0105] \*v MI 3 2 a . BEIl 32c-32e« 
it^MSl^lf ^ tt«i«Ti(?)T i Wk* 2 

0 nm<7)ff£. TfflOT i N§l£ 5 0 nm<7>ff£, A 1 
K4: 5 0 0 nmOff IffiOT i NK- 1 0 0 nm<D 

[0106] >xk, mi i izmir * ^ 

[0 10 7] lf\ TEOS^tti(02)^«:« 
ffln^XvCVDftCJ:^ 2. O/zmOl^S 

1 0275^*^*4 <®J|HttJKK3 3 «rSS3£>«|i8«yt 
13 U e^«3 2a atTE» 3 2 c - 3 2 e <£>JtiC 

[0 10 8] 3<bK, #4<OJlliMBIi«3 3<DJiffl£C 

[0 10 9] 3 feu. MJ v*^?-* ttfcj; 9*4 
-^AffiiBL «x.OTSE]g&fI^2 OS»3 2 d&cgil 

t-&trr*-;v3 3 a tjgjflE-r 
[oiio] Mv^r. trr*-^3 3 a^ffi^i4o 

1PIMI3 3<D±ffiK, Ig2 0 nmOT iRiiKJ? 
5 0 nrnOT i NR*^7 * U >^KlJ: MRMfilL 
U l/^35a^tl)o -e-O^. 

W*Y 3 5 a±K* >^*^f >I3 5 b^CVD 
i:Htft^o rtUC J: t£7*-;V3 3afli: 
UU ^Kl/^3 5a^>^f>l3 5b«| 
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[0 111] »4 0lilBj|ftlMt3 3_hM±0^ 

>^t>13 5 bS^iWW^t3 5 a £ CMP ft 
Xiix^fA^^ta^iiLt, fcf T*-;V 3 3 a i*l 

[0 112] HI 2^*i-J:d4fliai*»*i-4 

[0 113] £1\ »4 0iriftil3 3 0_hiC^l (7) 
T i Nl^ 5 0 nrru A I §l£ 5 0 0 n m> |20Ti 
Nl^5 0nm^)f^:lWt^o «V*t\ fltlft 

io ^2 cot i ni^a \m*7 * h y vyjy * 

113 6 *JgjRi-*o 
[0 1 14] Mv^T. TEOSifflV^^XvCVD 

«I13 3 <a±fc. * 1 0*A-ft»R3 7 t LT S i 
02)81 £ 2 0 0 nmOf^^Mt^o £ h \Z^ % 1 <D 
*^~«il3 7<7)±^ ^XvC VDftta O S i 
N J: IJ &&*2 0*/t-*6ilt§l3 8^ 5 0 0 nm<7)I*£ 
IcffMt^o i*tfe<0*lXW*2O*/<-ll3 7, 3 

[0 115] ^-(Oti:, M0Sh7>y^ni,T2, 

400-45 onx^m-t&o 

[0 116] Kk±K£ 0. *»fI^**ftit^S 
iS^fe^J: »}JMtS*Ut:F e -R AM (HI 2 ) **5cJ£ 

[0 117] 3. *KifOiS R<7)2) 
*K«W#I±. I r 02±sism®> P Z TRMP t T 

[0 118] HI SttllK^^^SrftW-t-SIBfffiBI. 
HI 6 tiitf > P Z TlrtOlTlci I/: 

*g**^-rt>«>. mi i mmnwwk(Dm±-& £ &it't z> 

[0 119] mfc*fyy°^t LX\i, HI 5 (a) tZTF 

X, TfrhBJZ, T ill 0 lRtfPLCSZTil 0 
4 a^ffiKl»Jft*ixfcfcO*jt*W->^3 (PtI 
40 & L) <hLfc 0 11 5 (b) ic^i-J: -9 ^> 

TiRlOh PtllO 2RXF? LCSZTS104 

[0 12 0] «f >7>3I^4 

PLCSZTSl04a, 104 b rt^*7X» ( 2 D) 
C0aiS^T[p]O-/n ^7 r 4 ;i/=5r S IMS (Secondary Ion 
Mass Spectrometry) fetcj: 5MU: 0 
so [0 1 2 1] HI 6 Ogl^^fp]y 0 o y t 4 )l«ARZfB iz 
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TF-tX 7 fc. WVfr>7)V4 (P tlt^)) COP LC S 

ztiio4 bm stmfrhmz-fim< &&k:o*l 

>7>3 (Ptl4L) (OPLCSZTll 0 4 a^co 

[0 12 2] »0«#ilo4*tt*-fttt, WDX*)*** 
^X&itZX &$)(DbMWl'£ti&o mi 7 (a) K^rfi: 
9 PLCSZTH04b fiDTK P til 0 2 #q? 
ttU i^PLCSZ TI 10 4b (^SI^ItB LTV^ 
&»#Ki3V>Tli. (D2) (D2O, H 2 

O) liPLCSZTll 04 b^t^lSlTTWP 
til0 2*tS»t4o IrO2±»ltl0 
6tt«*3R (D 2 ) (D2O, H2O) 

[0 12 3] ^LT. iOitftLfc*** (D2) 
^ (D 2 0, H 2 0) hPtI10 2t«fl)^t 
PtllO 2<DMMftmK£ *K ***>f (2 
D+) *7k*-f* (2H+) *o CltU^v. B 

17 (b) fc^-J:?^ PLCSZTll04bfli: 

(D+) (H+) 
iiTPLCSZTH04 bO#tt^ftf^ 0 

[0 12 4] ^OJl^tC, P til 0 2**1 r 0 2 ±SE 

in 06^PLcszTii04b tommm^x 
wgtztLX\t*&m3&<o%i&K\*. ptiio2^M 

4^Kft^7 4 n7^t^OT\ JtzkSt-f 

02**PLCSZTK104 b^#il"CtI$Wi 
^CJsv^Tfe. PtI102^PLCSZTH04b 

i: 3 *t* 0 

[0125] P til 02^1 r 0 2 _tg|$mS 

106^:PLCSZT1104b i:0«lR, **VMi 
PLCS ZTll 04b Ofilia ^Sl^tifi:! 
ffi LTv^^^js^TU:. P til 0 2 1: 

PLCSZT1104b <0HMft#iLv> o 
[0 12 6] £tifcov*-C. 0 1 8*tlL*^f>M 

«r*i"«»HflBH'C**o HI 8 KfrtJ: ? 
Ml 0 0 £^*LT. T^flfUc, TSSlgl 0 2. 

1 0 4. »i±«m*i 0 6Rxrm 

2±mmmi 0 6 a K J: *) **^v*#«J«$*t-Cv> 
* 1 -fcg|$*ffi 10 6. 02 ±glt 1 0 6 a XCTFtt* 

iio2 ^-e-n.^*LSsijt-r^fc*o3 * h>^-;i/ 1 

07a, 107b, 107ci ? M^m o i<?)3 
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>^^-iH07a, 10 7b, 107cfii:iiT 
i Nil 0 5 d tWRl 0 5 e 9 ^ 

105a, 105b, 105 c#9£*£*U Clfl^coS 
m&y°7 ^ 1 0 5 a , 105b, 105c KtiKiBUi 1 

1 1 *qg|fc3*L-CV*& 0 

[0 12 7] :OJ: -9 4*^^'>^fl|jftiw*v*T^ TSB 

ms i o 2 co a simi iiit ^m±y°y ^107 

c ^^LT«^$tt^»ilSB^#tfSB^ (EI 1 8 co A 
SB) OJifcli, ^rt^>^fflSlltl#IRl0 4XH±85 
10 Hi 0 6»l^nt^^v^ 0 ^cof-^6. d 1 8 co A 

gBKiswrtt* &m<07kfr%:i?&mmmmim2 6^l 

TP tT»«S2 3^ffiti:-r*o 

1 0 4 Otttt#*ftL«tv»o 
[0 12 8] L*<k 3>^^F^-JH0 7ct:it 
7°7XvCVDi:i: tyJ&RSftfcWRl 0 5 e#*2&*S 
ft TV* 3>^n^-iH07c^)Ti Nil 
0 5 d^f^^^l/y^i: < &v>Ji5«5fcr*v^r 
20 Wll 0 5 e*^**&£^P tT»l«l 0 2 Kit 

JB»R*tf« 1 0 2 fcjfctfcl- & £ k T. ^co#tt^*<b 

[0129] &TfcmM-r&^m<Dm2Rxfm3<Dm 
[0130] 4 . si 2 (Dmmoifm 

HI 9 (a) - (c) ti*^0^2*tt^^#^* 

30 [0131] SI 1 9 (a) X 1 fc. #HJfeJ&ffiO 

S i O2I2 2 TfrbttK, TSBSS2 3. 

**>^*JBBi**te]R2 4. # 1 ±»«* 2 5 a Xtf 
0 2±g|5mS2 5 b K X *) * v * &mJSLZtir\<* 

ho c<D*f*v? 2 9 ±Kmmmmm2 etmmz 

ft. :^1H»»R2 6 KttJIS 1 ±«B«ffi2 5 a. 02 
±Sm*12 5 bXtTF«B«S2 3 kJB0fffiiBl2 7£^ft 
^P*Lfftti-*fc*03>^^ f*-^2 6 d, 2 6e, 

2 6 f «§titv^ 0 f^-)V2 6 d, 2 
40 6 e, 2 6 f ftCttT i Nl*4 2 d tWl4 2 e i*t 

45i«ft'/7^4 2a, 4 2 b, 4 2c* ! 3fc»S*U 
ift^KEiBUl 1 1 l^llJtiTv^o 
[0132] iut, ^-v/N°v^ffl!iifm#K2 4 i±P 
t T»«*2 3 k*W— 3 *u P t 
m*12 3 (O^rtA'y^^iffiL^V^ (SI 9 (OB 

«) ^ii*^/t5/^«5Mf*fltK2 4 tm-I-eM? 

*tfc^^-ait«#il2 4 b#3&J«**LTV>J6 0 *L 

f^-JV2 6 f ^y^-ilM2 4b<7) 
-«**SLT»*$*U P t Tg|Sm«2 3 tS£S2 7 
50 H^>^n*-iV2 6 f rtO#mtt'/7* r 4 2 
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[0 13 3] +44>*., P tTSPm«2 3<0±ffiJin> 
99 h*-;V4 2 c * ? ffMStL7tS^mM-ii^ J r-'^>^ 
fflSISI m#* 2 4 5.0* ^ 5 -3fettm#K 24bi:ioT 

81#R2 4bi«H19 (b) <75Bfl5(75P tTS««2 

[0134] 3V^^-JH2c rt«Wl4 

2e*tPt TSE**2 3 K 2 *i •?> f C £; 

cot% 7K*tP tram* 2 3 ioSHttKeH-t*** 
-Y ;t > <D5£*£*&lffl-f 2> i fc * S T § & o 
[0135] * fc. III 1 9 ( b ) SC^-f" idt^. 019 
(a) <&^3-aftRW#§t2 4 b«D±fc, Si^?-± 
Sli2 5 cfil^iitv^fli LtU^„ -ti 
K X *Uf, If HttlMR 2 6 4 ^ * P t T«*« 23^ 
0*55-4 ¥<V%Zm f s 9' 5 --t»«ffi 25ci:^-ff 
m-*BI2 4 b toasli:i OBihStL, * 
fl-fclffcP tTSI5mffi2 3 fc<0«ttKjeH1-&*fM* 

> <d§&£ 4- M cWHWf * - t i > * * '< ~> * ffl 5i if 
2 4 owtt^-ffc^BSih * n & = 

[0 13 6] * HI 9 (c) OBSBKarf-J: 5 fc, 
P t TSBltffi 2 3 «Bg|5^^5 -lif§mK2 4 b^f 5 
-±»1I2 5 c SrBSttAftfc') K, T;Htl28a 
iWiiffcMM t LTti v* 0 itucio-c^ 1119 

(c) OBflUC&v^T. P t Tfism® 2 3 fc*.:&-&t*i 

* 9 fflSiif *#|ft 2 4 <7)#t4*Mb* J KjJi * ft* o 

[0137] 5. m^commmm 

i20 (a) - (c) ii*#PJ3?>5§3 coMIM^fim^ffi 

[0 13 8] traLfc* 2 V»T»±, HI 9 

(a) X(± (b) tc^-Ti^K, PtTilt2 3« 
SIW#«2 4, 2 4 b fralSfl-fc, 3fi 

H1M2 4, 2 4 bt±II«2 5t©Wl:J:^ 

Ms*t*si5^t^#«-r*o p tTasm«2 3 

^If#12 4, 2 4 bWfilCJ:c.t(7)*«I§ 
tL*gg^-tcj3V^r(±, ^^ifWffitfc'Sr^lcKlht 5 ^ 
&v^^ 5 lI;e£ti&o S^-. P t Tg&mffi 2 3 cOfljffi 

a. cms k js it **^-^ tr t watt % #* it * < &n 

ifi$>2>o »3ltl^aiC«&*»#«1t»±, ***** 

^»aLf;iflti)Jo ft*, *i*it»«fc#*# 

[0 13 9] ***»»0*»»ISEll«)«ft*ft»i, 4 

S i O2K2 2^fSLfcfOtS*«t*o -€-w 

120 (a) CTjrf J: ■? Si O2H2 2±Kit 
J3W2 0-50 nmff)S 1 T^5tl2 8 b *A/*y 9 
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[0 14 0] » 1 T 3 tK2 8 b ±.K, # 1 

<vmm,Mm t i*)> Pt tsb«« 234-1 

itl,„ *v»T, P tTffl$m*2 3MS i O2M2 2 
0±iriSJP^2 0- 5 0 nm<7)#2 ^R2 8c* 

x/-5 7 * v y r&K * "3 littp t TdBHSl 23« 

S"t * o 

[0141] #cv>-c. 120 ( b ) izm-f x -) p t 

f 2TJ^tI2 8 c±Cl'y^HO^?-> (^FH 

-C, 7*?tS2 8c^F7'fi-7f>^Lt, T;V5 
tI2 8 cOggpgB2 8 dSrJ&Si-Ao -C0T;V5^S 
2 8c Oi3P§|52 8 d ^rflJ/H LTf^lC«^ <D^r ^ 

[0 14 2] ^V^-C, fif5 2 T 7W 5 tI2 8 cS^P t T 

ffi2 4«±fl>oT > T;l^5 t!2 8 c <7>WPSB2 8 

•)> 1S1S2 5 a, 2 5 b, 25cWtJ» 
[0 14 3] itticj: 19, P tTilI2 3, 

?mw&mvf-WL2 4RV±mmm2 5 a, 25 b, 25 

c KJ: I) 3 *t&o -?- LT> PtTasm 

ffi2 3 cO±ffi^*3V^"C. ±SBm«2 5, 2 5 b, 25c 
/5 ? f^^t^Tv^v^^t"MJE-r*gE55- (1212 0 (b) 
CDCS) #\ ^-Y^°v^ffll»m#S«2 3 t7;^t!2 
30 8 cOiili:J:t)tlS^ii:i;^So li:, Pt 
TSISmffi 2 3 CD1PJJ ® ifiT *?t!2 8 c $ 
ti, f/i, P t TgCm«2 3 (DTWTJK ti2 8 b 

[0144] >fev^r% m 2 0 ( c ) ic^-f i?t*> %\ 

omffi&mtmw&isifeizx ^+/<->^w±k*h 

M«2 6ZmmL, *v»"C, ±S1S2 5 a, 2 5 
b, 2 5 c ^^tt-rttS^StL*3>^^ h*-;l/2 6 
d, 2 6 e. 2 6 f *f«L, Mv^T, T i Nl4 2 d 
tWl4 2ei:^ii4Sftti'/7^4 2a, 4 2 b, 
40 4 2 c*5Ei<-t-i>o icO^H, 2 a, 4 

2 b, 4 2 c CgS?iiS^EI2 7 *Mt^<. 
[0 14 5] >>:v^\ *iH*feJ^S8fcra«t4*ttKJ: 

gg,-t*o 

[0 14 6] **lfc»«©***«E«K*V>-Ctt. P t 
Tffi**2 3 OilBK^tt**^^^* 
14, i»tt2 5, 2 5 b, 2 5 cM* -lr^^v^ffl3i 

so |ft2 4 t r;v5 tl2 8 c toftilci ^M^ttr 
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v>* 0 Mid±> P tTS15«®2 3 <DfJJffi^.O f Tffi^i3V^ 
7*<tl2 8 b, 2 8 c-efta^tlO^o 
[0 14 7] ClftlCJ: «K Tk^&t^P tTSI5«S2 3 

WW Sit, £Ott*, *^^«v^ffl5S»m#K2 

[0 14 8] &ib\ P t 2 3 OTI Kfglt *b ft 

?:7^5tR2 8 b t±. #*#^«<D^ ^ v * co## 

2 3 OTffl*TA'5±||2 8 bTtIL4v^®t Lt w 

[0149] (#12 1 ) #*#*«0_L:& tcUfig $ ft 

t^i&^m & > mmmmmv jlic^ sftfc**A?->*o 

«rffi»W#il<0±K«J*§ftfcflfrSB 

[0 15 0] (#12 2) *##«R©_t2TfcJBJ«3ft 
* hiU*i:*#A,T»j«$*tfcJ|ll#mitJ: 
*flii*fc3>** h£«fc*^T^ja3ftfcflrlB** 

'<->*oRmfl« 4:, «rfBSim#Ko±-c*or, ire 

**'<y*SB«K»fi£$ftfc#2*mBU "J 4*lrE* 
i:fc»J«Sftfc«IWMtiti:, ifffBTa5m«OmrfB3 > 

hmm<r>±i l z, mmmmmmmfrhmmmmfamiz 

[0 15 1] (#12 3) ftuf2«2aim)R!2. ful2l§m 

2 j»mK^tuf2^ * f*-;i/«Stitv^ii 
[0 15 2] (#124) 4M****©±#C»Jft&ft;fc 

asm* t . ifrtBTSEmsw tu t2^ * /< -> * -& m 

/>" v ? ffl <7>3t^«#:|S t . MSB* -V ? ffl <DSfiSI « 
OX* RJgft $ fttz tffffi* -V ✓ * <75±g|$«* fc 

[0153] (#12 5) mt^Tummtmtzmmmtn 

Hi:§2 Stitv^it^tf its 

#124 tcEftO^aMMfcH. 
[0 15 4] (#12 6) lflB«»M*K(±, ^JHSMfc**- 
zta&mt tS#E 1 , #12 4 Xt±#f2 5 tc 
I2*<7>*i»#§IE<7>Ssl*-ffio so 
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[0 15 5] (#12 7) ¥*tt*KO±2rtCft*It*& 
*t4I8t, IWB*ilMlO±K* 1 **Bt*»J*-t« 

iet, «rB*i*«ii«)±Kitmflciit»jfti-*xfi 

|ff!2^m#MC>_h}c*2*mi»^®^1-*X|Ii:, 
ffilE* 2 ig«R * - - > V L T * * v * 0±ffi* 

*fflV>-Cluf2^1i»«m«-i-7-9 L >^-r <9«U 

IB ^ -v / < -> * wtsbws £ & im t *&-r h z\ t 
[0 15 6] (#K8) ffiriETep**»±ii&iB±a*«<o 
8EfS«*6»RA t SI$ft4i t *#Mt-r*#IB7 tcfBtt 

[oi5 7] (#i2 9) $mitmm<r>±i3K.mmm*T& 

fc> WIBtim#K<0±^^2SmM?r^i-^X«t, 

mmm 2 mn.m*'* 9 > y lx * * ^ o±»* 

S*3BSt4I8t, *l-7X^*fflv^rtfff2if«#:^ 

^^-v^Mtsif t> irEJiffi**, ttriBifm^ 

*igt, ^2-7^^*fflv^ritrfB«»^««:o f Hfri2 
* 1 *mn^ i 9 ^ i k iz x 19 , «rss±sw« 

[0 15 8] (#52 1 0) ^«#**<0±^trB*K* 

t . ffirffiSS 2 ^ - - > ^* -y/^v ^ o± 

g|Sm«^)&J*-r-2»Xfli:, luf2ifm#K*^^-->^ 
l-^ittciJJUlB+^/^v^ffl^fim^^-v*^ 

i i) «riB^ -v / < -> ^ co Tssm« * mm-f z> xs t * * 
[0159] (#!2i 1) ttf 12 ^ \/*is? <n±.\zm mm 

mm i Mf&ir 4Igi, 1512)1 RCII» h Itrl2^«fr 
lir^7-->ns;i «ff2Tf5«S<o 

IfitSt C t t i"4#8B 1 0 icl2*<0 
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[0 16 0] 

* ^ii t »it * » t -c i v * y 7 l * & <^ Ban 

If «#« * TgcmS A«S Hltiitxyf-v^L tz&. 

[0161] £*UCJ: 9, TUMM.i>mk.\tWM.^m^ 

KX »)^-t4XSlwisv>-rJ±, P t &±5&2?&flS®tffcJK 
±C#ft4iTi:44o tot, Ptoilftlia 

r n y ? ■+ h tz tb , * ^ / < -> ? ffl mmmi*Wk<r>&m%<t 

[Hffio«i|l*Si9!] 

[01] HI (a) t±, 3MI*fl:*ir^>^0«j«ie 
i, 01 (b) JiBtlt*#* O^jSlSUisfr}- 

& & it m#§i jx^fvns * TjHrmfi-mm m > 

II ( c ) liBl (b) ©Vy^MISri*Lfcf©f 

[12] 1 2 l±Iit > 1 Stfli- 1 )- > 7"^ 2 ffl 
(Qsw) (^C cm-2) ) 

[0 3] 0 3 \tWm-y-7^2 <7?tK«T--;H*cO^« 

[04] mA\±*^m<DmimM%m<v*mwmw.nm 
m-tmwm rod -c*4„ 

[0 5] H5J±*»9iO«flltlfc»»0*»#«ll«)« 

ii*f±^75-r»f®0 (W2) -c*4 0 

[0 6] H6l±*ISWo*llll(ii®S8<0^*#«««» 
^•ffi£^-tWr®0 (f<0 3) "C**o 

[07] m7 \**%m<Dmi%ffi&n<r>*mfo$iW<»u 
^•m^yp-tmmm (-to 4) 

[0 8] i 8 l±*Hi©» i 
:fcfrtt£^-rW®0 ("tO 5) T*4o 
[0 9] H 9 

[010] 010 li*»W0Kt l UMBeilo***** 
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[01 1] 01 H±*»WOl|ll*lfc»«IO*#flc|6« 

[012] 012 t±*3P^CDjiS l 
<7)Sa*"fe*7Fl-|!f®0 (-to 9) T-ab^o 
[013] 013 i±*H^O^ 1 £*6J&ago¥-*#SS« 

[014] 014 f±*§pj3<7?n i mm&mn^m wmm 

10 Iit-W, 

[0 15] 015 (a) (±H^-9->-/^3 SrKW-tiWf 

KB, 015 (b) temmy-yyfrtzMWir&mmm 

[016] 0 16 liitt>7*^3 0P z TKrtoifczk 

S5*##f LfcjHHftfc^-t *>©■?**<> 
[01 7] 01 7 (a) aif (b) (±3SSim#:MO#tt 

[0 18] 01 8 lif£5?S O * -v /< -> * © til it CO - - #U 4- 

-r»fffi0-e$)*o 
20 [01 93 01 9 (a) ~ (c) a^5km<vm2niMM 

^ o 

[020] 020 (a) ~ (c) i±*%>m<om3<7>mm 

1 o • • • 1 1 • • • m^mmmm, i 

2a, 12b- ■ • * x ;Hf 13a, 13b, 13 
c • • * b US. 15a, 15b • ^M»t£1Sc 
30 l 6 • • - *M 17, 2 6, 3 1, 3 

3. 1 8 a - 1 8 e , 42a-42c • • • iltt7°7 
$\ 2 1 • • • S i ONS> 22 • • - Si 02BI> 2 
3a, 25a-— ill, 2 4 a • • ■ MtRmfrBS, 

2 4 b • • • ;P 2 3 • • ■ T»«*. 
23b-23d • • • P t . 24 - • - !§m^K. 2 5 
• - • ±§I$m®> 2 5 c ■ • • 2^~±g&m«> 2 6a 
-2 6 f * * • 27 - • • m^fM 
fl 28, 28a-28c • • -Ti^tl (fiMKI&lft 
I) , 3 2 a • • • SBf K«L 3 2 b - 3 2 g • • • SB 

40 3 6 • • • TiV^^AEI, 3 7, 3 8 ■ • • # 
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14 : ss« 
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T1-T3 rMOS hv>is** 
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